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(54) Integrated circuit carrier as- 
sembly 

(57) An integrated circuit device 1 2 
in^rted in a carrier 14 is received 
in a socket 16, and the carrier 14 
includes guides 44 with tapered 

surfaces aligned with each device ' * \ 

lead to guide the leads into and 
through passages 48 in the carrier, 
towards socket 16. Each lead of the 
device contacts a terminal in the 
socket which connects it to nnore 
durable contact prongs which can 
be inserted into eg. a printed circuit 
board. The carrier alignment may 
be facilitated by pins that align with 
holes in cross pieces 64 and pre- 
vent 180" misorientation of the car- 
rier. The device may be secured in 
the carrier by latches 36. 
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SPECIFICATION 

Integrated circuit carrier assembly 

5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to con- 
nectors for electrically connecting an inte- 
grated circuit device to another circuit ele- 

10 ment. More particularly, the present invention 
relates to carriers for integrated circuit devices 
such that the carrier and device are inserted 
as a unit into a socket which may in turn be 
plugged into the appropriate receptacles of a 

1 5 printed circuit or the like. 

2. Brief Description of the Prior Art 

The modularization and miniaturization of 
electronic circuit packages has resulted in the 

20 development of small, interchangeable elec- 
tronic devices. These devices, capable of per- 
forming complex functions, can be removably 
inserted into larger electrical systems, to 
change the function of these systems. 

25 An integrated circuit device, for example a 
dual in-line package including an encapsu- 
lated electronics package and a pair of spaced 
parallel rows of flat contact pins, may be 
mounted in the carrier made of insulative 

30 material preparatory to connection to a larger 
electrical system. The carrier usually has inte- 
grally formed means to enable the entire 
module to be manually grasped for insertion 
into a socket and later removal from the 

35 socket. The socket is in turn removably 
adapted to be electrically connected to a 
printed circuit board or the like. If a new 
function is desired, one need only remove one 
module from its socket and replace it with 

40 another module which is suited to the desired 
purpose. 

Due to several factors including the small 
size of these integrated circuit devices, the 
number of contacts or pins associated with 

45 each device, the need to ensure good electri- 
cal contact between the socket and the de- 
vice, and the necessary delicacy of the pins or 
contacts of the integrated circuit device, these 
pins or contacts are often deformed during 

50 attempted insertion of the integrated circuit 
device into a receptacle. Once the contacts 
are deformed, even if they are subsequently 
straightened, reinsertion of the device into the 
socket or receptacle is difficult. 

55 U.S. Patent 4,209,216 to Brooks discloses 
a socket insertion guide which guides the pins 
of the integrated circuit device into the socket. 
The Brooks structure includes an open ended, 
generally rectangular housing which conforms 

60 to the outside shape of the integrated circuit 
device and a U-shaped channel which is in- 
serted into the upper open end of the housing 
after the integrated circuit device has been 
inserted into the housing. The unit is then 

65 plugged into an appropriate socket that fits 



into the lower open end of the housing. While 
the use of the Brooks structure would likely be 
advantageous in preventing pin deformation, 
the structure does not individually guide the 

70 leads of the integrated circuit device and does 
not positively prevent the bending of the pins 
inwardly into the device or laterally towards 
one another upon insertion. Moreover, it is 
conceivable that during the placement of the 

75 channel the pins may be deformed inwardly 
excessively resulting in greater deformation 
and more difficult insertion than was likely 
were the guide not used. 

80 SUMMARY OF THE INVENTION 

It is therefore the principal object of the 
present invention to provide an improved inte- 
grated circuit carrier assembly which includes 
positivie means for ensuring against damage 

85 to the pins or contacts of the integrated circuit 
device. 

It is also an object of the present invention 
to provide a carrier that guides the leads of a 
circuit device individually into the socket. 

90 It is another object of the present invention 
to provide such a device which facilitates the 
insertion and withdrawal of integrated circuit 
devices and thus prevents damage to the 
circuitry which receives the integrated circuit 

95 device. 

These and many other objects and advan- 
tages of the present invention are achieved by 
a carrier assembly for an integrated circuit 
device with a plurality of leads extending from 

1 00 opposite sides thereof. The assembly includes 
a carrier for mounting the integrated circuit 
device, including a support surface on which 
the integrated circuit device is supported. A 
separate socket for receiving the device has a 

105 pair of opposite side walls with a plurality of 
spring terminals mounted in each side wall 
and extending inwardly of the socket. Each 
terminal is adapted to electrically engage a 
lead when the device is received within the 

110 socket. A plurality of guide means are in- 
cluded in the carrier, one for each of the leads 
of the circuit device, for guiding the leads into 
the socket. Each of the guide means includes 
a passage extending through the carrier, 

115 loosely conformable to a portion of a lead to 
be inserted into the guide means. Each of the 
guide means also includes a funnelling means 
for directing the lead into the passage so that 
the leads extend completely through the car- 

1 20 rier for insertion into the socket. Means are 
provided to secure the integrated circuit de- 
vice in the carrier upon insertion of the device 
into the carrier. 

125 BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a partial, exploded perspective 
view of one embodiment of the present inven- 
tion showing an integrated circuit device, the 
carrier of the present invention, a socket and 

1 30 a printed circuit board; and 
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Figure 2 is a cross-sectional view taken 
generally along the line 2-2 in Fig. 1 after 
the integrated circuit device, carrier, and 
socket have been assembled and inserted into 
5 a printed circuit board. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Referring to the drawing wherein like refer- 

1 0 ence characters are used for like parts 

throughout the several views, an integrated 
circuit carrier assembly, generally designated 
10, includes an integrated circuit device 12, 
insertable into and matable with a carrier 1 4, 

1 5 thereby forming a composite module which is 
then insertable into and matable with a socket 
16. The assembly 10 may be plugged into 
any desired receptacle 1 7 such as the printed 
circuit board illustrated. The integrated circuit 

20 device 1 2 is illustrated as a dual in-line pack- 
age (DIP) and thus both the carrier 1 4 and 
socket 1 6 are arranged in the same dual in- 
line configuration. The integrated circuit de- 
vice 1 2, in accordance with conventional de- 

25 sign, includes a logic package 18 made of 
electrostatically conductive, insulative material 
and a plurality of aligned flat pin leads 20 
arranged in a pair of spaced apart, parallel 
rows 22. Each flat pin lead 20 conveniently 

30 includes a relatively wider proximal portion 24 
and a relatively narrow distal portion 26. 

The carrier 1 4 is made of electrostatically 
conductive, insulative material, such as plastic 
or the like, for example nylon 6/6 doped with 

35 a conductive material such as carbon fibers, 
with glass fibers included for added structural 
integrity. Preferably the filler constitutes about 
30% by weight of the composite with the 
carbon fiber content between 10 and 20% by 

40 weight and the glass fiber content from 20 to 
10% by weight. The carrier 1 4 is conveni- 
ently formed by conventional plastic molding 
techniques into a shape that enables it to 
receive the integrated circuit device 1 2 in a 

45 nested configuration atop its intermediate, 
horizontal wall 28 and the socket 16 in a 
nested configuration beneath the wall 28. On 
the periphery of the wall 28, arranged perpen- 
dicularly thereto, a pair of opposed end walls 

50 30 join a pair of opposed side walls 32 

perpendicularly related to the walls 30. Each 
side wall 32 includes a manually graspable 
flange 34 extending generally horizontally. 
For purposes of economy, lightness, heat dis- 

55 sipation, and easy removal of the device 12, 
an opening 35 is located centrally of the 
horizontal wall 28. 

Each end wall 30 includes a conveniently 
integral, circuit device latch 36, conveniently 

60 defined by a pair of spaced apart notches 38 
formed in the end walls 30. Each latch 36 
includes an inwardly extending catch 40 that 
tapers outwardly as it extends toward the wall 
28. The latches 36 are arranged to secure the 

65 integrated circuit device 12 upon the wall 28 



of the carrier 14. When the device 1 2 is 
inserted so as to initially contact the tapered 
surface 42 of each catch 40. the latches 36 
deflect outwardly allowing the device 1 2 to be 
70 received within the carrier 1 4. After passage 
of the device 1 2 into the carrier 1 4 has been 
accomplished, the latches 36 spring back into 
position securing the device 1 2 releasably 
beneath the catches 40. 
75 A plurality of guides generally designated as 
44 are arranged in a pair of spaced rows in 
the wall 28, along the walls 32, each guide 
44 arranged to align with one of the leads 20 
of the circuit devices 1 2. Each guide 44 
80 includes an outer funnelling portion 46 and a 
passage 48 communicating with the portion 
46 and extending completely through the wall 
28, as shown in Fig. 2. The outer funnelling 
portion 46 of each guide 44 shares a pair of 
85 spaced apart upstanding tapered ribs 50 with 
each adjacent guide 44. The ribs 50 extend 
away from an adjacent wall 32 and between 
each adjacent pair of passages 48. Each rib 
50 includes a tapered surface 52 which con- 
90 verges as it extends away from its wall 32 
and inwardly of the carrier 14. In addition, 
each funnelling portion 46 includes a sloped 
region 54 located between each pair of adja- 
cent, spaced apart ribs 50. The sloped region 
95 54 slopes downwardly from the inner surface 
of the adjacent side wall 32 to the passage 
48 associated with each portion 46. 

The socket 1 6, completely separable from 
the carrier 1 4, includes a pair of spaced apart 

100 side portions 58 joined by three spaced apart 
cross-pieces 60. Cross-piece 60C includes an 
intermediate aligning journal 64. The socket 
16, like the carrier 14, is preferably made of 
electrostatically conductive, insulative ma- 

105 terial, conveniently formed by conventional 
plastic molding techniques. Conveniently, the 
spacing between the cross-pieces 60a and 
60b is different than the spacing between the 
cross-pieces 60a and 60c. 

110 Each side portion 58 includes a plurality of 
spring terminals 66, each aligned with an 
overlying guide 44 which in turn is alignable 
with a lead 20 of the integrated circuit device 
1 2, As shown in Fig, 2. each terminal 66 

115 includes an opening 68 which initially re- 
ceives the distal portion 26 of a lead 20. 

A contact member 70 is secured within the 
interior of each terminal 66, the member 70 
conveniently being formed by bending a sin- 

120 gle strip of metal upon itself. This results in a 
doubled contact prong 72 which extends out- 
wardly beneath the socket 16, and a pair of 
upstanding contact arms 74, 75 extending 
upwardly from the prong 72. The contact 

125 arms 74, 75 are conveniently deformed to 
define a pair of inwardly jutting contacts 76 
which are held against the lead 20 by the 
spring action supplied by their arms 74. 75. 
A distal portion 77 of each contact arm 75 is 

130 bent outwardly to guide the insertion of the 
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distal portion 26 of a lead 20 into the upper 
opening 68. 

Since the wall 28 is located intermediately 
of the end walls 30 and side wails 32, a 
5 socket receiving recess 78 is defined beneath 
the wall 28, as shown in Fig. 2. A socket 
receiving channel 80 is defined between the 
end walls 30 and side walls 32 by a plurality 
of downwardly directed tabs 82, one pair 
1 0 sized to be received between and flush 
against the cross-pieces 60a and 60b and 
another pair (not shown) sized to fit between 
and flush against the cross-pieces 60a and 
60c. The recess 78 is preferably sized to 
1 5 entirely recess or nest the socket 16 within 
the carrier 14 such that the lower surface 84 
of the socket 1 6 is approximately flush with 
the lower surface 86 of the carrier 1 4, while 
leaving a slight gap 88 between the top of the 
20 socket 1 6 and the wall 28 of the carrier 1 4. A 
cylindrical downwardly extending polarizing 
pin 90 is secured to the wall 28 and has a 
rounded free end 92 extending through the 
hole 94 in the aligned intermediate aligning 
25 journal 64 which conforms closely to the 

circumference of the pin 90. The length of the 
pin 90 is such that it becomes journalled 
within the aligning journal 64 before the leads 
20 are inserted into the socket 16. 
30 The asembly 1 0 is utilized by initially insert- 
ing the integrated circuit device 1 2 into the 
carrier 14, by hand. This may be accom- 
plished by visually aligning each lead 20 of 
one row 22 of leads with the appropriate row 
35 of guides 44, inserting this row of leads into 
the aligned guides, and thereafter rotating the 
device 1 2 to insert the other row 22 of leads 
20 into the remaining row of aligned guides 
44. The device 1 2 is then pressed into the 
40 carrier 1 4 until the latches 36 secure the 
device 1 2 therein. The Insertion of the leads 
20 into the carrier 14 is guided initially by the 
outer converging portion 46 of each guide 
44. The upstanding tapered ribs 50 separate 
45 the various individual leads 20 and prevent 
them from being laterally bent into one 
another. Thereafter the sloped regions 54 
ensure that the individual leads 20 are 
deflected inwardly to the passages 48. When 
50 the device 1 2 is secured within the carrier 14, 
the leads 20 are guided and protected by 
their telescoping insertion through the pas- 
sages 48. 

The combined device 12 and carrier 14 
55 may then be manually positioned atop the 
socket 1 6 by grasping the carrier 1 4 using 
the flanges 34 and forcing the carrier 1 4 over 
the socket 1 6 such that the socket 1 6 enters 
the socket receiving channel 80 in the carrier 
60 14. This process is facilitated by the pins 90 
which initially align the carrier 1 4 with the 
socket 16 as it enters the aligning journal 64. 
This assures that the leads 20 are inserted 
into the upper opening 68 of each spring 
65 terminal 66. 



The alignment of the carrier 14 and the 
device 1 2 with the socket 1 6 is further facili- 
tated by the engagement of the tabs 82 
between the cross-pieces 60, Particularly the 

70 carrier 1 4 is guided onto the socket 16 not 
only by the pin 90 but also by the tabs 82, 
conveniently extending outwardly of the car- 
rier 1 4 to an extent equal to that of the pin 
90. Moreover since the spacing between the 

75 cross-pieces 60a and 60b Is preferably differ- 
ent from that between the cross-pieces 60a 
and 60c, and a pair of the tabs 82 are sized 
to fit only between the cross-pieces 60a and 
60c and another pair of tabs 82 are sized to 

80 fit only between the cross-pieces 60a and 
60b, the carrier 1 4 can be positioned atop the 
socket 1 6 in only one preferred alignment. 
Moreover the irregular spacing between the 
pins 90 and cross-pieces 60 similarly restrict 

85 the orientation of the device 12 with respect 
to the socket 16. This prevents the insertion 
of the leads 20 of the device 1 2 into the 
socket 1 6 in an orientation 1 80° from that 
intended. 

90 As the carrier 1 4 continues to move toward 
the socket 1 6, the leads 20 enter the termi- 
nals 66 and become retained by the spring 
action of the contact arms 74, 75 which force 
their contacts 76 against the opposite sides of 
95 each lead 20. Thus, the leads 20 telescope 
straight through the carrier 1 4 and straight 
into the terminals 66. The outwardly jutting 
contact prongs 72, of greater strength than 
the leads 20, can then be plugged into the 

100 appropriate receptacles 17, such as the 
printed circuit board illustrated having the 
prong receiving apertures 96, without concern 
for bending the prongs 72. In this way, each 
individual lead 20 is both protected and 

105 guided during the connection of the device 12 
to the receptacle 1 7 thereby ensuring against 
undesired crimping of the leads 20 during 
this process. 

110 CLAIMS 

1 . An integrated circuit carrier assembly 
for an integrated circuit device with a plurality 
of leads extending from opposite sides thereof 
including, in combination, 

115 a carrier for mounting said integrated circuit 
device, said carrier including a support surface 
upon which said integrated circuit device is 
supported, 

a socket for receiving the leads of said 

1 20 device, having a pair of opposed side walls, 
and a plurality of terminals mounted in each 
side wall entending inwardly of said socket, 
each terminal being adapted to electrically 
engage a lead when said device is received in 

1 25 said carrier, 

a plurality of guide means included in said 
carrier, one for each of the leads of said 
integrated circuit device, for guiding leads into 
said socket through said carrier, each of said 

1 30 guide means including a passage extending 
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through said carrier, each of said guide means 
further including a funnelling means for di- 
recting said lead into said passage^ and 
means for securing said device in said car- 
5 rier. 

2, The assembly of claim 1 wherein said 
socket is separable from said carrier and said 
carrier is arranged to receive said socket 
within said carrier. 
10 3. The assembly of claim 2 wherein said 
carrier is arranged to receive both said circuit 
device and said socket within said carrier. 

4. The assembly of claim 3 wherein said 
device and said socket are nestable totally 

1 5 within said carrier. 

5. The assembly of any preceding claim 
wherein means are provided for aligning said 
carrier with said socket. 

6. The assembly of claim 5 wherein said 
20 aligning means includes a pin and an aper- 
ture, one of which is located on said socket 
and the other of which is located on said 
carrier, the arrangement being such that upon 
insertion of said carrier onto said socket said 

25 pin is received within said aperture to align 
said carrier with said socket. 

7. The assembly of any preceding claim 
wherein said funnelling means includes a plu- 
rality of upstanding ribs, one of said ribs 

30 being located between each of said passages, 
said ribs including a tapered surface to guide 
the insertion of said leads into said passages. 

8. The assembly of claim 1 , said funnell- 
ing means further including a downwardly 

35 sloping surface located between each pair of 
adjacent ribs, arranged to direct each lead into 
one of said passages. 

9. The assembly of any preceding claim 
wherein said securing means includes a pair 

40 of spring biased contacts within each of said 
terminals. 

1 0. The assembly of any preceding claims 
wherein said securing means includes a pair 
of spaced apart deflectable catches on said 

45 carrier. 

1 1 . The assembly of any preceding claim 
wherein each of said terminals includes a 
relatively rigid outwardly extending terminal 
prong. 

50 12. The assembly of any preceding claim 
wherein the arrangement is such that the 
leads of said circuit device telescope generally 
straight through said passages in said carrier 
and straight into said terminals in said socket, 

55 each of said passages loosely conforming to 
said leads such that said leads are freely 
journalled within said passages. 
.13. The assembly of any preceding claim 
wherein said carrier includes two spaced rows 

60 of passages. 

14. The assembly of any preceding claim 
including alignment means for ensuring that 
said carrier and device can be arranged in 
only one orientation with respect to said 

65 socket. 



1 5. The assembly of claim 14 wherein 
said alignment means include at least one tab 
and at least one mating slot for receiving said 
tab, one of which is located on said carrier 

70 and the other of which is located onrsaid 
socket, said tab interfering with the connec- 
tion of said socket with said carrier unless said 
carrier and device are arranged in said one 
orientation such that said tab engages said 

75 slot. 

16. An integrated circuit carrier assembly 
substantially as herein described with refer> 
ence to the accompanying drawings. 
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